In the newly discovered magnetic topological insulator MnBi2Te4 [1] [2] [3] [4] [5] [6] [7] [8] , both axion insulator state and quantized anomalous Hall effect (QAHE) have been observed by tuning the magnetic structure [9] [10] [11] . The related (MnBi2Te4)m(Bi2Te3)n heterostructures with increased tuning knobs, are predicted to be a more versatile platform for exotic topological states [12] [13] [14] [15] [16] . Here, we report angle-resolved photoemission spectroscopy (ARPES) studies on a series of the heterostructures (MnBi2Te4, MnBi4Te7 and MnBi6Te10). A universal gapless Dirac cone is observed at the MnBi2Te4 terminated (0001) surfaces in all systems. This is in sharp contrast to the expected gap from the original antiferromagnetic ground state [2] [3] [4] 9, [17] [18] [19] , indicating an altered magnetic structure near the surface, possibly due to the surface termination. In the meantime, the electron band dispersion of the surface states, presumably dominated by the top surface [20, 21] , is found to be sensitive to different stackings of the underlying MnBi2Te4 and Bi2Te3 layers. Our results suggest the high tunability of both magnetic and electronic structures of the topological surface states in (MnBi2Te4)m(Bi2Te3)n heterostructures, which is essential in realizing various novel topological states [16, 22] .
Topological materials with intrinsic magnetic orders are believed to be an ideal platform to explore and manipulate exotic topological quantum states [23] [24] [25] [26] [27] [28] [29] [30] [31] . This idea is recently realized in a stoichiometric magnetic topological insulator MnBi2Te4 [3, [9] [10] [11] . The inherent antiferromagnetic order is predicted to induce gapped surface states, which can host an exotic axion insulator state with topological magnetoelectric effect (TME) ( Fig. 1a) [2, 3] . Recent transport results further indicate that the axion insulator state can be transformed into Chern insulator state with QAHE by tuning the magnetic structure into ferromagnetism under external field ( Fig. 1a ) [9] [10] [11] . However, unexpected gapless topological surface states (TSSs) are observed by high-resolution ARPES measurements [32] [33] [34] [35] , raising critical questions regarding the surface magnetic structure, magnetic coupling strength and the specifics of the MnBi2Te4 material system.
(MnBi2Te4)m(Bi2Te3)n heterostructures represent a closely related but more complex system, in which both MnBi2Te4 and Bi2Te3 layers are essential building blocks (Fig. 1b,c) [1, 2, [14] [15] [16] . The reduced interlayer antiferromagnetic exchange coupling (due to the nonmagnetic Bi2Te3 layers) facilitates the magnetic manipulation [14] [15] [16] , and two distinct building blocks provide an additional knob to tune the topological states by different stackings of the van der Waals layers 3 ( Fig. 1b,c ). In this sense, the (MnBi2Te4)m(Bi2Te3)n heterostructures are predicted to be a more versatile playground for realizing exotic topological states and topological phase transitions [14] [15] [16] .
We have performed ARPES studies on a series of (MnBi2Te4)m(Bi2Te3)n heterostructures, including MnBi2Te4 (m=1, n=0), MnBi4Te7 (m=1, n=1) and MnBi6Te10 (m=1, n=2). A gapless Dirac cone is observed on the MnBi2Te4 terminated (0001) surfaces in all systems, demonstrating a universal gapless surface state in the (MnBi2Te4)m(Bi2Te3)n family. This is consistent with an altered magnetic order on the cleaved MnBi2Te4 surface, echoing the tunability of the magnetic structure in the system. The band dispersions of the TSSs are also examined in these heterostructures.
Different from the surface states in typical van der Waals topological insulators, whose band dispersions are mainly determined by the surface layer itself [20, 21] , the surface states in (MnBi2Te4)m(Bi2Te3)n are found to be sensitive to different stackings of the underlying MnBi2Te4 and Bi2Te3 layers. Such a behavior, when combined with the tunable magnetic structure, provides an experimental basis for the theoretical proposal to realize exotic topological states by manipulating the magnetic structure and different combinations of the two building block layers in (MnBi2Te4)m(Bi2Te3)n heterostructures [16, 22] .
When the as-grown single crystalline heterostructures are cleaved for ARPES measurements, different terminations are expected due to the similar strength of the van der Waals bonds in the material. By using a small spot laser-based ARPES system (see method for details), we have resolved different terminations in the real space of the cleaved sample surface and probed their electronic structures, respectively. In MnBi6Te10, three types of electronic structures are identified ( Fig. 2) , evidenced by three sets of constant energy maps ( Fig. 2b ,e,h) and electron bands ( Fig.   2c ,f,i and supplementary Fig. S1 ). This is consistent with the three possible terminations of the MnBi6Te10 system ( Fig. 2a,d ,g; see supplementary Fig. S2 for details of the correspondence between the electronic structure and termination). The same is true for the MnBi4Te7 (MnBi2Te4) system, in which two (one) types of electronic structures are found (see supplementary Fig. S3 ).
We first focus on the MnBi2Te4 termination, which is the essential magnetic building block of all (MnBi2Te4)m(Bi2Te3)n heterostructures. Comparative measurements have been carried out on the MnBi2Te4 termination of MnBi2Te4, MnBi4Te7 and MnBi6Te10 systems below their magnetic transition temperatures, respectively ( Fig. 3) . A Dirac-like TSS is observed around the Γ point of all 4 three materials (marked by the orange dashed lines in Fig. 3d ,h,l). Two branches of the dispersion intersect each other at a single Dirac point, showing the gapless nature of the TSS. This is in sharp contrast to the earlier reports of a magnetic order induced surface gap in the order of hundred-meVs in both MnBi2Te4 [2, 4, 9, 17] and MnBi4Te7 [14, 15] . On the contrary, our results are consistent with the recent observation of a gapless TSS in MnBi2Te4 [32] [33] [34] [35] . We note that the gapless TSSs in our experiments persist to high temperatures above the magnetic transition temperatures of the materials (supplementary Fig. S4 ). The universal Dirac point unveiled in the current study establishes the gapless TSSs as an intrinsic property of the MnBi2Te4 terminated (MnBi2Te4)m(Bi2Te3)n heterostructures.
After showing the gapless Dirac point, we move to the specific band dispersion of the TSSs (see supplementary Fig. S5 for the identification of the TSSs). Different from the Dirac point whose existence is guaranteed by the topological character of the bulk states, the specific band dispersion of the TSSs is always tied to the surface layer itself [20, 21] . For example, van der Waals heterostructures with one quintuple layer (QL) Bi2Te3 on top of ten QL Bi2Se3 (or Sb2Te3) give rise to almost the same surface band dispersion as that in 3D topological insulator Bi2Te3 [21, 36] . Figs. 4b and   4f ). Bi2Te3 terminated surface also exists in MnBi4Te7 which shows a topological surface band different from the above two in MnBi6Te10 ( Fig. 4 i-l) . These results show that the TSSs in (MnBi2Te4)m(Bi2Te3)n heterostructures are sensitive not only to the surface layer, but also to the underlying layers. 5 Now we discuss the possible origin of the above key observations in (MnBi2Te4)m(Bi2Te3)n heterostructures. The first thing is to understand the universal gapless TSSs. The magnetic moments in the ground state of (MnBi2Te4)m(Bi2Te3)n are ferromagnetically ordered within a Mnplane along the z-direction, but antiferromagnetically coupled between layers [6, 37, 38] . In theory, this so-called A-type antiferromagnetic order would inevitably induce a sizable magnetic gap in the possibility is the co-existence of multiple short-range magnetic orders (presumably in different domains), such that the global magnetic moment in each layer could be zero. Transport measurement on MnBi4Te7 does reveal a competition between different magnetic orders at low temperature -due to the moderate interlayer antiferromagnetic exchange coupling [15] . This scenario can also be naturally extended to MnBi6Te10, which has an even weaker interlayer coupling [15] . However, it contradicts the neutron diffraction measurements on MnBi2Te4, in which the A-type long-range antiferromagnetic order has been established as the ground state [6] .
Therefore, if we assume the same origin for the observed gapless TSSs in (MnBi2Te4)m(Bi2Te3)n heterostructures, a more plausible explanation is the change of magnetic configuration in the few top layers of the sample -possibly during the cleaving process. In MnBi2Te4, several magnetic structures have been suggested to produce the gapless TSSs (Fig. 3m) , including A-type antiferromagnetic order with in-plane magnetic moment, G-type antiferromagnetic order (magnetic moments aligned antiferromagnetically both in plane and between adjacent layers) and 6 disordered magnetic moments (or paramagnetic state) [32] . We have performed density functional theory (DFT) calculations and confirmed that the gapless TSSs can also be induced by these magnetic structures in MnBi4Te7 and MnBi6Te10. While more efforts are needed to pin down the exact magnetic structure near the surface, we find that the calculated bands from the G-type antiferromagnetic order and paramagnetic state exhibit a better agreement to the experimental results comparing to that from the A-type in-plane antiferromagnetic order (see supplementary Fig. S7 ). Regardless of the exact new state, our results indicate that the magnetic structure of the (MnBi2Te4)m(Bi2Te3)n system may be easily changed, supporting the proposal to realize various topological quantum phases via magnetic tuning [16, 22] .
Next, we discuss the band dispersions of the TSSs in (MnBi2Te4)m(Bi2Te3)n heterostructures. In topological materials, the gapless nature of the TSSs is determined by the topological character of the bulk band, but the specific band structure of the TSSs is dominated by the environment near the sample surface [20, 21] . This environment is typically determined by the surface layer itself.
However, in our measurements, different topological surface band dispersions are observed on nominally the same surface termination, indicating that the surface environment of the (MnBi2Te4)m(Bi2Te3)n is changed by different stackings of the underlying layers -especially the magnetic layers of MnBi2Te4. This point is also supported by the experimental results. First, the band dispersion of the TSSs on the Bi2Te3 termination becomes more similar to that of 3D Bi2Te3 when the MnBi2Te4 layer is separated away from the surface by another layer of Bi2Te3 ( Fig. 4a-d ).
This band dispersion is substantially modified when the MnBi2Te4 layer locates adjacent to the surface ( Fig. 4e-h) . Second, the band dispersion of the TSSs on the MnBi2Te4 termination is also significantly changed when the coupling between two MnBi2Te4 layers is reduced by the intercalated Bi2Te3 layer(s) (Fig. 3) . In this sense, the existence of two building blocks in (MnBi2Te4)m(Bi2Te3)n heterostructures provides a unique tuning knob to manipulate the TSSs without changing the surface of the sample. The direct response between the TSSs and the interlayer coupling also echoes the theoretical proposal to realize various exotic topological phases by different stackings and thicknesses of the MnBi2Te4 and Bi2Te3 layers in this system [16] . It would be instructive to quantitatively investigate how the magnetic layers and interlayer coupling modify the surface environment, as well as whether they are related to the possible change of magnetic configuration in the few top layers of the sample. 7 In conclusion, we have systematically studied a series of (MnBi2Te4)m(Bi2Te3)n heterostructures with different terminations. A universal gapless TSS is established at the MnBi2Te4 terminated surfaces, being consistent with a changed magnetic configuration near the surface. The observed topological surface band dispersion is sensitive not only to the surface but also to different stackings of the underlying layers. As such, our findings point to the high tunability of both magnetic and electronic structures of the topological surface states in (MnBi2Te4)m(Bi2Te3)n. The switchable magnetic configuration and different combinations of the two building blocks would serve as two natural tuning knobs to realize various topological phases in this system. 8 
Methods

Sample preparation and characterization. Single crystals of MnBi2Te4, MnBi4Te7 and MnBi6Te10
were grown via a solid-state reaction method as described in an earlier study [5, 40] . X-ray diffraction measurements were carried out on each sample to identify the correct phase.
ARPES measurements. Angle-resolved photoemission measurements were carried out on a laserbased ARPES system with a photon energy of 6.994eV. A small beam spot (~20 μm) was achieved and used to resolve different terminations in the real space of the sample surface. The samples were cleaved at 30 K in ultrahigh vacuum. A total energy resolution of ∼3 meV was used for the measurements. The base pressure was better than 3 × 10 −11 mbar. 
